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Microcystis HABs in Lake Erie

Western Lake Erie, September 26, 2017



Toledo Water Crisis: August 2014

Microcystins (liver toxins) in excess of 1 ppb shut down water for 400,000 people  



Routine Lake Erie sampling



Expanding that reach to ask 
additional questions:
• HABs Grab

• One-day sampling and analytical event to understand 
links between toxicity and biomass

• Charter boat captains
• Provides additional sampling depth

• Winter sampling with the US Coast Guard
• Allows understanding of C, N and P cycling in the ‘off-

season’

• Not exclusively citizen science, but we rely on 
citizens and non-scientists to meet our objectives



HABs Grab

• Need to know relationship between biomass 
and toxicity

• Green water doesn’t always mean toxic 
water

• HABs Grab – a one-day event to assess:
• Toxicity
• Diversity of toxins
• Total biomass of cyanobacteria
• Genotypes of bloom forming cyanobacteria



HABs Grab: 1-day intensive sampling 
effort in the western basin (August 7, 
2019)



HABs Grab: 1-day coordinated 
intensive sampling effort in the 
western basin
• Goal: to estimate total peak bloom microcystin mass in the western basin

• All samples collected (2 meter integrated surface) and processed with same 
methods (Lake Erie Center, U Windsor).

• MC ELISA – Toledo Water Plant; MC LC-MS/MS – Wayne State

• Chlorophyll – U Toledo

• Nutrients – Ohio State Stone Lab

• qPCR toxin genes – BGSU

• DNA sequencing (mcyE, 16S)– US EPA & BGSU

• Secondary metabolites – ECCC

• Activities were widely reported in local news









Agreement between ELISA and 
LC-MS/MS

• All samples freeze/thawed 3 cycles and filtered (GMF) at Stone Lab
• Samples split

• ELISA at Toledo Water Treatment Plant using Abraxis Automated ELISA machine
• LC-MS/MS at Judy Westrick’s lab at Wayne State University

• ELISA was about twice high as LC-MS/MS
• Same relationship between years



MC correlated with cyanobacteria biomass both years



HABs Grab is one day
What additional opportunities exist for the 

whole summer?



Charter boat 
captain 
sampling

• May 5 – Oct 7

• Added 3 new 
captains
• Added 

Sandusky Bay



Charter captain data summary: 
Weekly fact sheets allow them to 
compare Lake Erie year-to-year

Also: Total P, DRP, TKN, Nitrate, Ammonium, Silicate, FluoroProbe,
Secchi disk depth, Water temperature 



Nutrients from the captains



Patterns of MC 
Congeners (2018)

• MC-RR (17.5%N) positively 
correlated with N 

• MC-LR (14.1%N) showed no 
correlation with N

• MC-LA (10.8%N) negatively 
correlated with N

• Differ congeners have different 
toxicity



Winter sampling with the USCG

LCDR William Woityra,
USCGC Neah Bay

Coordinator – Mike 
McKay, BGSU and U 
Windsor



Crew sampling 
during Lake Erie 
trips 



The Neah Bay galley and crew’s mess becomes a lab and classroom



Participating USCG crew are 
enrolled in a BGSU General 
Education Biology lab course

A taste of University 
expectations for those planning 
on college after deployment





Summary

• Three activities targeted for specific needs
• Biomass/toxicity relationships (HABs Grab)

• Enhanced sampling during bloom season (Charter 
captains)

• Fate of nutrients and biomass in winter (USCG crews)

• Coordinated activities between Universities, 
agencies, private sector, service personnel and 
citizens

• Requires standardization of methods, broad 
training and incentives for participation when 
needed



Questions?

https://www.bgsu.edu/great-lakes-center

George S. Bullerjahn, COHH Director
Bowling Green State University

https://www.bgsu.edu/great-lakes-center
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